Plutonium) would drive fluid circulation, leading to far more flow than would be available from circulation confined to the pore fluid of the borehole itself.
Thus, it will be necessary to characterize candidate regions for deep boreholes (using normal seismic techniques), and to make measurements from one or more pilot boreholes, in order to avoid emplacing containers in regions of major faulting. The possibility of major faulting over many millennia is one important area of uncertainty that requires further study. For similar reasons, it is important to choose drilling methods that will minimize cracking of the surrounding rock.
Another important issue is avoiding transport up through the hole itself. This is the purpose of the 2,000 meters of clay, asphalt, and concrete envisioned to seal the hole. Assuming that parts of the hole are likely to be saturated with groundwater, it is important to ensure that there are no ready means for convection in this water to transport radionuclides upward. For example, dissolved gas, heat, or differences in salinity could in principle reduce the density of the water in the part of the hole where the waste was emplaced (compared to the water above it), causing the lower water to rise slowly through the hole plug. Hence, it is important to choose materials for the waste package that do not generate more gas in the borehole (due to corrosion) than can be dissolved in the water (determined by the solubility limit at depth).
The increased salinity of water at great depth may essentially eliminate upward convection—quite beyond the limits on convection posed by engineering means such as bentonite seals, avoidance of major faults, and the like. In general, when drilling deep holes, water is encountered whose salinity, in the words of the Swedish report, "increases dramatically with depth in most areas and in some cases approaches saturation." Because saline water is denser than fresh water, it could not rise convectively into an overlying region of fresh water, even if the saline water were heated (as it would be in the case of disposal of HLW). As the Swedish report concludes: "Clearly, a repository in a saline environment with fresh water above is highly desirable. If the water is highly saline, it appears that no radionuclides at all will be transported to the surface by convection."
Highly saline water may be found in drilling from islands or the seabed, or near the margins of the sea. For example, the Swedish study reports that "boreholes on the island of Gotland show a salinity content between four to eight percent, which is much higher than ... the seawater today." In cases in
For the disposal of spent fuel, the Swedish concept (ibid.) would probably involve casting the fuel rods themselves in copper. This would reduce the otherwise large void volume within canisters containing spent fuel assemblies, which (if undisplaced) would reduce the effectiveness of the clay seal after the canister corroded. Copper is suitable for the chemical environment common in granite in Sweden (a reducing, rather than an oxidizing, environment), though it would not be suitable, for example, for waste packages for the U.S. Yucca Mountain 2enln<nc rennsifnrv IQQIVbe reached, doing so would almost certainly be time-consuming, delaying
